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[57] ABSTRACT 

In a groupware system having a server apparatus and a 
plurality of client apparatuses connected thereto through a 
network, the server apparatus includes an agent server and 
each of the client apparatuses includes an agent client. An 
agent generation unit of the agent server generates an agent 
on the basis of an agent definition prepared by a user's input 
in an agent definition unit of an agent client. A trigger 
monitor unit or a trigger monitor unit of another server 
monitors and detects a trigger specified in the agent defini- 
tion; and an action database or a filtering unit of another 
server extracts the trigger specified in the agent definition. 
An action request processing unit requests the associated 
server to do an action associated with the extracted trigger, 
and sends a processed result of the server to a report 
processing unit. The report processing unit prepares report 
information and, in response to user's request, sends it to a 
report unit. Databases connected to the respective servers 
store associated agent definition information therein. In 
order to change a series of operations involved by generation 
of an event caused by the agent definition, the operations of 
the individual servers are automatically changed without 
changing settings to individual systems for every event 
generation. 

18 Claims, 17 Drawing Sheets 
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0010 :id #"0001"' \n' 

0020 : name #°automatic deletion agent of opened mails" ' \ n ' 

0030 : user-id #"Suzuki"'\n' 

0040 : comment #Delete opened mails at 23:00 every Friday" ' \ n ' 

0050 .report Tenable" '\n' 

0060 : trigger-server rAgentServer"'\n' 

0070 : trigger-param #'Time=23:00" ' \ n ' 

0080 : filter-param #"Day=Friday" ' \ n ' 

0090 : action-server #"MailServer" ' \ n ' 

0100 : action-param #"DeteteMail,Mail=Opend"'\n' 



FIG.17 

1010 :id r0002"'\n' 

1 020 : name #"newly-received library binder monitor agent" ' \ n ' 

1030 : user-id rSuzukf" \n' 

1 040 : comment #"lf there is a document addition in newly-received 

library binder, inform it by mail"' \ n' 
1050 : report renable tt, \n' 
1 060 : trigger-server FDocumentServer" ' \ n ' 

1070 : trigger-param #'Type=Add n ' \ n' 

1 080 : filter-param #"Binder="newly-received library m ' 9 \ n ' 

1090 : action-server ^MaHServe^' \ n f 

1 1 00 : action-param #"SendMail, Message=&Document|pwas added" ' \ n' 
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GROUPWARE SYSTEM HAVING AGENT apparatus in question, the mail server of the server apparatus 

FUNCTION update the mail management database under its own control; 

in response to a request of the document management client 

BACKGROUND OF THE INVENTION °f tne client apparatus in question, the document manage - 

5 ment server of the server apparatus update the document 

The present invention relates to groupware systems and management database under its own control; and, in 

more particularly, to a groupware system in which an agent response to a request of the workflow client of the client 

unit allows cooperative operation of schedule, mail, docu- apparatus in question, the workflow server of the server 

ment management and work flow functions. apparatus update the workflow management database under 

There exists a groupware system which organically coop- 10 * ts 0WD contro ^ respectively, 

eratively combines a schedule function (system) of regis- In this way, when a generation of an event (such as 

tering a schedule in the form of electronic data and manag- modification of the schedule) causes modification of a series 

ing a schedule, a mail function of sending/receiving and of operations, this troublesomely involves definition or 

editing electronic mails, a function of work flow correspond- information change for each of mechanisms (servers) sup- 

ing to a definition of routine tasks in accordance with a 15 porting the respective operations, which is highly inconve- 

predetermined flow of jobs, and a document management nient from the operational view point, 

function of electronically managing documents and allow- SUMMARY OF THE INVENTION 
ing registration, retrieval and reference thereof, as disclosed 

in "Integrated Groupware Package", a journal "HITACHI 11 is therefore an object of the present invention to provide 

Hyoron", Vol. 77, No. 5(1995-5), P31. There also exists 20 a groupware system for cooperatively executing a plurality 

such a groupware system that these functions are activated of groupware functions, in which a user can previously set 

at the same time so that a plurality of user can use these modification of a series of operations caused by an event or 

functions through a client unit. a combination of events generated by the respective group- 

w * t , ware functions. 

In a general groupware system, a server apparatus and a , , . , „ t . . , 

plurality of client apparatuses are connected through a 25 ^ accordance wtth an aspect of the present invention, the 

network above object is attained by providing a groupware system 

. , , , , , „ . including at least one server apparatus each having a plu- 

. e *™. a Pf ar , at f mc,udes a *; hedule MIver for im P ,e - rality of clients of different groupware functions and at least 

mentmg individual functions in the groupware system, a 0[)e apparatus having groupware function 

mad server, a document management server, and a workflow ^ ^ the , urali , of clients tQe cliem 

server. Connected to the respective servers in the server 30 ^ bej mnaMed with the xncj a pp ar atus through 

apparatus are databases (DBs) for stonng informat.on nee , network; ^ comp rising: 

essary for the respective functions respectively. More , .. , , 4 , r ... c 

»f> i| 1 • j 1 . j . • t_ j 1 an agent client having an agent definition unit for receiv- 

specifically, the schedule server is connected with a schedule , . tt & . j c ■ c i 

. r . . . u f u j 1 • r ing user s input to prepare agent definition information; and 

management database for storing schedule information & , . ... 

therein. Similarly, the mail server is connected with a mail 35 an agent server having an agent generation unit, a trigger 

management database, the document management server is momtor umt > a filterm S umt and an actl0D rec J uest Pressing 

with a document management database, and the workflow umt ' 

server is with a workflow management database. wherein the agent generation unit has means for receiving 

„ , Cil _ ,. t . . i j i j i t .. the agent definition information from the agent client, divid - 

Each of the client units includes a schedule client, a mail . t . , c ... . c t . . t & , . c ' . 

* . j t , i • . j , a .. t 40 ing the agent definition information into sub-information 

client, a document management client and a workflow client. . & * j. .« . . . . r . . 4 . 

& pieces, and distributing the sub-information pieces to the 

The server apparatus, for example, m response to a trigger monitor unil) filtering unit and action request pro- 
request from the schedule client of the client apparatus cessing unitj the trigger monitor unit has means for monj . 
through a network, realizes the schedule function based on tormg and det ecting a trigger specified by the distributed 
the schedule server and the schedule management database. 45 agent definition information piece, the filtering unit has 
The mail function, document management function and means for extracting frorn the detected trigger the trigger 
workflow function are similarly implemented individually. satisfying conditions specified by the distributed agent defi- 

When it is desired to update schedule information, mail nition information piece, and the action request processing 
information, document information and workflow informa- unit has means for requesting the specified groupware 
tion stored in the respective databases connected to the 50 function server to perform an action specified by the dis- 
associated servers of the server apparatus, or when it is tributed agent definition information piece and associated 
desired to modify some of schedule, document management with the extracted trigger. 

and workflow operations according to the states of the i n tne present invention, each of the groupware function 

clients of the client apparatus or to the states of the respec- servers other than the agent server may include an individual 

tive servers of the server apparatus; it has been necessary to 55 function agent having a trigger monitor unit and a filtering 

define or update the information for the individual group- umt) me trigger monitor unit of the individual function agent 

ware functions update. m ay have means for receiving the distributed agent defini- 

For example, when a user in one of the client apparatuses tion information piece from the agent generation unit of the 

modified the schedule, it may be required to change the mail, agent server, monitoring and detecting a trigger specified by 

document management and workflow operations. In such a 60 the agent definition information piece, the filtering unit of 

case, in the prior art, a request of the schedule client of the the individual function agent may have means for receiving 

client apparatus in question causes the schedule server of the the distributed agent definition information piece from the 

server apparatus to register a new schedule in a schedule agent generation unit of the agent server and extracting from 

management database under its own control. Thereafter, the detected trigger a trigger satisfying conditions specified 

since the new schedule changes the mail, document man- 65 by the agent definition information piece, and the individual 

agement and workflow operations, it has been required that, function agent may send the extracted trigger to the action 

in response to a request of the mail client of the client request processing unit of the agent server. 
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In the present invention, further, the agent server further FIG. 18 is an example of agent definition information of 

may have a report processing unit, the agent client further the specific example 3 of FIG, 14. 

may have a report unit the report processing unit may have DESCRIPTION OF THE PREFERRED 

means for receiving the distributed agent definition lntor- EMBODIMENTS 

mation piece from the agent generation unit of the agent 5 

server and, when receiving action result information from FIG- 1 shows a schematic arrangement of an embodiment 

the groupware function server which received the action of a groupware system in accordance with the present 

request from the agent server, preparing a report on the basis invention. 

of the agent definition information piece, and sending the In FIG. 1, for the purpose of realizing a schedule function 

report to the agent client, and the report unit may have 10 on a network 200, a schedule unit 130 includes a schedule 

means, when receiving the report, for outputting the report server 131, which in turn is connected with a schedule 

in the client apparatus. management database 135 to be managed by the schedule 

In the present invention, furthermore, the agent definition server, and client apparatuses 110 and 120 include schedule 

unit and the units other than the agent generation unit may clients 111 and 121 respectively. 

have respectively memory means for storing therein the 35 For the purpose of realizing a mail function, the schedule 
respective distributed agent definition information pieces. unit 130 includes a mail server 132, which in turn is 
In accordance with an embodiment of the present connected with a mail management database 136 to be 
invention, since a user conducts an agent definition with use managed by the mail server, and the client apparatuses 110 
of the agent client in the client apparatus, when an event and 120 iaclude mail clients 112 and 122 respectively, 
associated with the agent definition takes place in the 20 For tne purpose of realizing a document management 
groupware system, desired operations to be carried out in function, the schedule unit 130 includes a document man- 
response to the generation of the event can be automatically agement server 133, which in turn is connected with a 
executed according to contents of the agent definition in the document management database 137 to be managed by the 
groupware system. As a result, the need for such works that document management server, and the client apparatuses 
have been conducted by the user when the event takes place 25 U° and 120 include document management clients 113 and 
to execute desired operations in the prior art can be l 2 ^ respectively. 

eliminated, the burden imposed on the user in the groupware For the purpose of realizing a workflow function, the 

system can be remarkably lightened, and the operations of schedule unit 130 includes a workflow server 134, which in 

the groupware system can be automatically carried out. turn is connected with a workflow management database 

30 138 to be managed by the workflow server, and the client 

BRIEF DESCRIPTION OF THE DRAWINGS apparatuses 110 and 120 include workflow clients 114 and 

. „ r 124 respectively. 

FIG. 1 schematically shows an arrangement of a group- T t iL , .. t t , ,. 4 , 

v. ... .i- . c .l In addition to the above clients, the client apparatuses 110 

ware system in accordance with an embodiment or the , , , . r » -ha junL i_- i_ 

J . and 120 include agent clients 210 and 220 by which respec- 

present invention; 35 » c 4 f - 4 #u . 4 f . 

r tive users define their agents or provide their port outputs in 

FIG. 2 shows details of an example of the arrangement of reS p 0nse l0 a request from the user, respectively. The sched- 
ule groupware system of FIG. 1; ule unit 130 also includes an agent server 230 for executing 

FIG. 3 is an exemplary flowchart of an agent definition the defined agents. Connected to the agent server 230 is an 

process; agent management database 231 to be managed by the agent 

FIG. 4 shows an example of display screen when a user 40 server. In this connection, the word "agent" as used herein 

conducts the agent definition process; means agency or proxy operations, that is, when an event 

FIG. 5 shows an exemplary flowchart of an agent gen- takes P lace > operations to be involved by the. generation of 

eration process; tne event MG substituted, including works to be done by a 

FIG. 6 is an exemplary flowchart of a trigger monitor 45 
process in an agent server; 

FIG. 7 is an exemplary flowchart of a trigger monitor nefwoVk 20o" 

process in a function server; „. . ™~ * . , 4 , 4 c iL 

r Shown in FIG. 2 is a more detailed arrangement of the 

FIG. 8 is an exemplary flowchart of a filtering process; present embodiment. 

FIG. 9 is an exemplary flowchart of an action request \ Q t h e client apparatus 110, the agent client 210 has an 

process; agent definition unit 211 and a report unit 212. 

FIG. 10 is an exemplary flowchart of a mail send process; In the server apparatus 130, the agent server 230 has an 

FIG. 11 is an exemplary flowchart of a report process; agent generation unit 241, a trigger monitor unit 242, a 

FIG. 12 is a first specific example of operations of the 55 trigger database 246 connected to the trigger monitor unit, a 

groupware system of FIG. 1; filtering unit 243, a filter database 247 connected to the 

. - . . . a 1 r *u *• c filtering unit, an action request processing unit 244, an 

FIG. 13 is a second specific example of the operations of . 5 * u <%ao , j. *if 

iU 4 g ~ ir , t ^ * action database 248 connected to the action request process- 

the groupware system of FIG. 1; . 4 ... , M K 4 . 

& r ' ing unit, a report processing unit 245, and a report database 

FIG. 14 is a third specific example of the operations of the 6Q 2 49 connected to the report processing unit, 

groupware system of FIG. 1; , n this connectionj the word "trigger monitor" as used 

FIG. 15 shows an exemplary list of trigger, filter and herein means to monitor generation of an event, whereas, the 

action; word "filtering" as used herein means to check trigger 

FIG. 16 is an example of agent definition information in conditions detected by the trigger monitor and to extract the 

the specific example 1 of FIG. 12; 65 trigger conforming to the conditions. 

FIG. 17 is an example of agent definition information of Each of the mail server 132, schedule server 131, docu- 

the specific example 2 of FIG. 13; and ment management server 133 and workflow server 134 



user. 

Interconnection among the schedule unit 130 and client 
apparatuses 110 and 120 is carried out by means of the 
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includes an individual function agent unit 250 and an action to the aforementioned action processing request. In the case 

processing unit 263. The function agent unit 250 has a of the mail server 132, in response to the action processing 

trigger monitor unit 251, a trigger database 253 connected to request, the mail send processing unit 260, mail receive 

the trigger monitor unit, a filtering unit 252, and a filter processing unit 261 and/or mail delete processing unit 262 

database 254 connected to the filtering unit. 5 executes the action, whereby the mail processing or modi- 

FIG. 2 shows a detailed structure of the mail server 132, fication desired by the user can be realized 
in which case the action processing unit 263 has a mail send Thereafter, according to the contents of the report data- 
processing unit 260, a mail receive processing unit 261, and ^ processing unit 245 prepares a report on 
a mail delete processing unit 262. \. 5\. *• j • * 

l j t j . . the execution of the action processing and, in response to a 

The schedule server 131, document management server 10 ronnrt M „ lwso , f _ tUa „ Mr t \Z „ tn *ul , r - 

133 and workflow server 134 also has a group of action 10 * port TQ f est /^ th f e ^ f s ™ s the re P ort t0 the uscr via 

processing units corresponding to the respective functions. the re P ort umt 212 of the chent ' 

In the client apparatus 110, the mail client 112, schedule FIG - 3 shows an exemplary flowchart of an agent defi- 

client 111, document management client 113, and workflow mtlon process in the agent definition unit 211. 

client 114 have respective units for processing the respective In the drawing, the process starts with a step 300 and at 

functions. FIG. 2 shows an example of mail client, having a a step 302, an agent definition display screen is displayed to 

mail send processing unit 270, a mail receive processing unit the user. 

271 and a mail delete processing unit 272. The agent definition unit 2 11, at a step 304, waits for 

Explanation will next be made as to the operation of the USCT > S input information from a keyb oard and/or a mouse. At 

present embodiment. 2Q the step 304 tne ope ration is repeated until the input is 

In the client apparatus 110 in FIG. 2, first of all, the user judged to have entered at a step 306. An example of an agent 

interactively enters or selects a desired item while looking at definition screen is given in FIG. 4. The user, while looking 

a display screen. The agent definition unit 211, on the basis a t an agent definition screen 280, enters information neces- 

of the user's input, prepares agent definition information and sary f or user mput 281 to 286 or selects desired 

transmits the prepared information to the agent generation 25 information from a menu pulled down by clicking the mouse 

unit 241 of the agent server 230 through the network 200. button on such an arrow button as 287. 

The agent definition information includes trigger When ^ ^ . fa jud d a ^ m ^ 

information, filtering information action request comp i e ted, the agent client translates at a step 308 the input 

information and report processing information. Specific mformation to t definition MoTm&iiQtly ^usad* at a 

examples of the agent definition information are shown in 30 s(ep 31Q ^ agem definition information l0 the agent xtvCT 

16, 17 and 18. 230j ihus competing the operations at a step 312.' 

The agent generation unit 241 divides the received agent „ , t , - ... . r . , 4 , n 

, R ... . f . , . . ru - 7- Each agent definition information has agent definition 

definition information into the trigger, filtering, action . - . . . , , iL & , „ 

„,„.,«, , n „ nri • „ ;„ f J™ r vua a;., a„a identification information applied by the agent client for 

request and report processing information. The divided ,. 4 . . ,. . t //, . r c iL 

information pieces are stored respectively in the trigger 35 ^guishiog its own agent definition information from the 

database 246, filter database 247, action database 248 and 35 other a S ent defimtlOQ "^formation. 

report database 249, which form part of the agent manage- For example, in the case of the agent definition lnforma- 

ment database 231 of the agent server 230; and also in the tion of the s P ecific example 1 of FIG. 16, in the first line: 

trigger database 253 and filter database 254 of the individual 0010 >id ^^-y^ 

function agent units 250 of the groupware function server 40 

associated with the agent definition information (e.g., mail the agent definition identification information is [0001]. 

server 132). In the specific example 2 of FIG. 17, in the first line: 

And the trigger monitor units 242, 251 and report pro- 
cessing unit 245, which form part of the agent server 230, 0011 :id 

are activated. 45 m e agent definition identification information is [0002]. 

Under this condition, when a trigger is generated under Shown in FIG. 5 is an exemplary flowchart of an agent 

the monitoring of the trigger monitor unit 242 on the basis generation process to be carried out by the agent generation 

of information within the trigger database 246 in such an unit 241 of the server apparatus 130. 

individual server as the agent server 230 or the mail server In this example, the agent generation unit starts its opera- 

132, or when a trigger is generated under the monitoring of 50 tion with a step 320 and, at a step 322, the agent generation 

the trigger monitor unit 251 on the basis of information unit divides, on the basis of information items, the agent 

within the trigger database 253; the filtering unit 243 per- definition information received from the agent definition 

forms its filtering operation on the basis of information unit 211 of the client apparatus 110 through the network 200, 

^within the filter database 247 or the filtering unit 252 into trigger, filter, action and report information pieces, 

f&rforms its filtering operation on the basis of information 55 When determining at a step 324 that the trigger and filter 

within the filter database 254, to thereby judge whether to information are conditions associated with time point or 

conform to action starting conditions. When the action time duration, the agent generation unit proceeds to a step 

starting conditions are judged to be satisfied, the action 326. At the step 326, the agent generation unit stores the 

request processing unit 244, on the basis of the information trigger information in the trigger database 246 of the agent 

of the action processing database, issues an action process- 60 server 230 and also stores the filter information in the filter 

ing request to the associated groupware function server such database 247 of the agent server 230. At a step 328, the agent 

as the mail server 132. In this conjunction, the action request generation unit further registers the trigger time in a timer 

processing unit 244 may issue the action processing request within the agent server 230. 

on the basis of logic of combination of action instructions of When determining at the step 324 that the trigger and filter 

a plurality of groupware function servers. 65 information are not conditions associated with time point or 

The individual action processing units such as the mail time duration, on the other hand, the agent generation unit 

server perform their action processing operations according proceeds to a step 330. At the step 330, the agent generation 
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unit stores the trigger information in the trigger database 253 request processing unit 244 and to inform the action request 
of the function agent unit 250 and also stores the filter processing unit 244 of the identification information of the 
information in the filter database 254 of the function agent agent definition information of the condition coincidence; 
unit 250. That is, the trigger associated with time common and then terminates its operation at a step 390. 
to the groupware function servers is monitored by the agent 5 When failing to find the condition coincidence, the filter- 
server 230, and the trigger associated with other than the ing unit proceeds to a step 390 and terminates its operation, 
time is monitored by the groupware server. That is, when finding the filter condition coincidence, the 

At a next step 332, the agent generation unit stores the filtering unit activates an action request process, 

action information in the action database 248 and the report FIG. 9 shows an exemplary flowchart of an action request 

information in the report database 249, and at a step 334, the 1Q process of the action request processing unit 244. 

agent generation unit terminates its operation. In this example, the action request processing unit 244 

FIG. 6 is an exemplary flowchart of a trigger monitor activated at the step 388 in FIG. 8 starts its operation with 

process within the agent server of the trigger monitor unit a step 400. 

242 of the agent server 230. The action request processing unit receives, at a step 402 

In this example, the trigger monitor unit starts its opera- from the action database 248, action information corre- 

tion with a step 340 in an agent generation mode and, at a 15 sponding to the identification information of the agent 

step 342, waits for a message indicative of arrival of a timer definition information informed from the filtering unit. 

registration time or stoppage of the server. At a step 404, the action request processing unit, on the 

When receiving a server stoppage message at a step 344, basis of the action information, activates the action process- 

the trigger monitor unit proceeds to a step 352 and termi- ing process of the action processing unit, and reports it to the 

nates its operation. 20 unit which activated the action information. When there is 

When receiving at the step 344 a message indicative of no action process not activated at a step 406, the action 

arrival of the time registered in the timer, the trigger monitor request processing unit proceeds to a step 408 and termi- 

unit proceeds to a step 346. The trigger monitor unit receives nates its operation. 

at the step 346 the trigger information from the trigger In the case of the mail server of FIG. 2, the action request 
database 246, activates the filtering unit 243 and informs the 25 processing unit, on the basis of the action information at the 
filtering unit 243 of the identification information and trigger step 404, activates the action process of the mail send 
(time in this case) of the agent definition information asso- processing unit 260, mail receive processing unit 261 and/or 
ciated with the generated trigger at a step 348. mail delete processing unit 262 to inform the activated unit 
Thereafter, the trigger monitor unit registers at a step 350 of the action information. When there is no action process 
the next time in the timer and returns to the step 342. 30 not activated yet at the step 406, the action request process- 
Referring to FIG. 7, there is shown an exemplary flow- ing unit goes to the step 408 and terminates its operation, 
chart of a trigger monitor process of the trigger monitor unit When there is an action process not activated, the action 
251 in the groupware function server. request processing unit returns to the step 404. 

In this example, the trigger monitor unit starts its opera- As a result, all the action operations instructed by the 

tion with a step 360 in the agent generation mode and, at a 35 action information can be executed, 

step 362, waits for a message indicative of trigger generation FIG. 10 shows an exemplary flowchart of a mail send 

or server stoppage. process to be carried out by the mail send processing unit 

When receiving a server stoppage message at a step 364, 260 of the mail server 132, as an example of the action 

the trigger monitor unit proceeds to a step 372 and termi- process. 

nates its operation. 40 When receiving mail body, attached file and send desti- 

When receiving a trigger generation message at the step nation information, the mail send processing unit starts its 

364, the trigger monitor unit proceeds to a step 366 and operation with a step 420. 

receives the trigger information from the trigger database At a step 422, the mail send processing unit receives the 

253. When finding at a step 368 a coincidence between the mail body, attached file and send destination information 

trigger information, the trigger monitor unit activates the 45 from the action request processing unit 244, and proceeds to 

filtering unit 252 at a step 370 to inform the filtering unit 252 a step 424. At the step 424, the mail send processing unit 

of the identification information and trigger of the agent informs the function agent unit 250 or mail function agent of 

definition information associated with the generated trigger, the mail server 132, of a mail send trigger, 

and then returns to the step 362. When failing to find the This results in generation of a trigger at the step 362. 

coincidence, the trigger monitor unit does not execute the 50 When there is no remaining send destination at a step 426, 

operation of the step 370 and returns to the step 362. the mail send processing unit proceeds to a step 434, and 

Shown in FIG. 8 is an exemplary flowchart of a filtering terminates its operation, 

process of the filtering unit 243 or 252. When there is a remaining send destination, the mail send 

The filtering unit starts its operation with the step 348 in processing unit goes to a step 428. At the step 428, the mail 

FIG. 6, the step 370 in FIG. 7, or the step 380 in FIG. 8. 55 send processing unit the mail body and attached file in a mail 

When activated at a step 382 from the step 348, the " box of the send destination. The mail send processing unit 

filtering unit receives the filter information from the filter then changes the state of a send list to a finished send state 

database 247 or when activated from the step 370, the at a step 430, informs the agent server 230 of completion of 

filtering unit receives the filter information from the filter the mail send process at a step 432, and returns to the step 

database 254; and then checks the filter conditions at a step 60 4 26. 

384. That is, the filtering unit extracts the filter information An exemplary flowchart of a report process of the report 

of the identification information of the agent definition processing unit 245 is shown in FIG. 11. 

information informed by the trigger monitor unit, compares In this example, the report processing unit starts its 

the filter information with trigger informed by the trigger operation with a step 440 in the agent generation mode, 

monitor unit for check. 65 At a step 442, the report processing unit waits for a 

When finding a condition coincidence at a step 386, the message indicative of action result, report request and server 

filtering unit proceeds to a step 388 to activate the action stoppage. 
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When determining the server stoppage at a step 444, the After receiving a report indicative of completion of the 

report processing unit proceeds to a step 450 and terminates mail deleting operation, if the agent server 230 receives a 

its operation. report request from the user, then the agent server 230 issues 

When determining at a step 446 reception of an action the report request to the report processing unit 245. 

result message, the report processing unit proceeds to a step 5 The report processing unit 245, on the basis of the 

448 to record the action result in the report database 249, and information of the report database 249, displays such a 

then returns to the step 442. message that, e.g., "18 mails were deleted on 4/12" for the 

When determining a report request from the user, the usef lhrou ^ the f t unit 2U 

report processing unit proceeds to a step 452 to receive .the Exp i anation be ma de as to a specific operational 

report information from the report database 249 and to , n . _ # . ... CTr , c t , r r 

t r t if* r .i_ * v * -nn j 10 example 2 in connection with FIGS. 13 and 17. 

transmit it to the report unit 212 of the agent client 210, and ~, r . . . . . .... 

then returns to the step 442. u ™ e s P ecific ^rational example 2 implements that 

Referring to FIG. 15, there is shown an example of the J h ™ . th< f * an additional document to a new library 

trigger, filtering and action as well as agent definition scripts binder m the document management server, the mail server 

associated therewith automatically informs the user of the document addition" for 

In the filtering process, there may also be specified 15 a user - 

combinations of specific values of individual trigger and In FIG. 13, the user enters necessary inputs with use of the 

filtering items, ranges of upper and lower limit values, and agent definition unit 211 of the agent client 210. This causes 

logical "AND" and "OR" operations. the agent definition unit 210 to, on the basis of the inputs, 

Explanation will then be made as to the specific opera- generate such agent definition information as shown in FIG. 

tional example 1 in connection with FIGS. 12 and 16. 20 17. 

The present specific example implements "to automati- In the illustrated example, such a definition is made at 

cally delete already-opened mails in a server at 23:00 every lines "1060" and "1070" of FIG. 17 that the trigger becomes 

Friday" with respect to a specific user. valid when a document is added in the document manage - 

In FIG. 12, the user enters necessary inputs with use of the ment server 133. 

agent definition unit 211 of the agent client 210. This causes 25 Further, a newly-received book is specified as the filter 

the agent definition unit 210 to generate such agent defini- information at line "1080". 

tion information as shown in FIG. 16 on the basis of the A mail send is specified to the mail server at lines "1090" 

inputs. and "1100". 

In the illustrated example, such definition is made as to The agent definition information is sent from the agent 

make the trigger valid when the time is at 23:00 in the agent 30 definition unit 211 to the agent generation unit 241. 

server 230 at lines "0060" and "0070" of FIG. 16. Information of lines "1010" to "1040" as well as infor- 

Further, at line "0080", Friday is specified as the filter mation of line "1070" are stored in the trigger database 513. 

information. The information of lines "1010" to "1040" as well as 

Furthermore, at lines "0090" and "0100", deletion of information of line "1080" are stored in the filter database 

already-opened mails is specified to the mail server. 35 514. 

The agent definition information is sent from the agent The information of lines "1010" to "1040" as well as 

definition unit 211 to the agent generation unit 241. information of lines "1090" and "1100" are stored in the 

Information from lines "0010" to "0040" as well as . action database 248. 

information of line "0070" are stored in the trigger database The information of lines "1010" to "1040" as well as 

246. 40 information of line "1050" are stored in the report database 
The information from lines "0010" to "0040" as well as 249. 

information of line "0080" are stored in the filter database Further, since the trigger is not associated with time, the 

247, while the information from lines "0010" to "0040" as trigger monitor unit 511 performs its trigger monitor pro- 
well as information of lines "0090" and "0100" are stored in cess. The report processing unit 245 activates its report 
the action database 248. 45 process. 

The information of the lines "0010" to "0040" as well as When a document is added, the trigger monitor unit 511, 

information of line "0050" are stored in the report database on the basis of the information of the trigger database 513 

249. and the trigger, activates the filtering unit 512 and informs 

Further, since trigger is associated with time, the trigger the filtering unit 512 of "0002" as the identification infor- 

monitor process is carried out by the trigger monitor unit 50 mation of the agent definition information and the trigger. 

242, The report process is activated by the report processing On the basis of the information of the filter database 514 

unit 245. associated with the identification information "0002" and 

When the times becomes "23:00", on the basis of the the trigger, the filtering unit 512 judges whether or not there 

information of the trigger database 246 and the trigger, the is a document addition to a newly-received book library and, 

trigger monitor unit 242 activates the filtering unit 243 55 in the case of a newly-received book, the filtering unit 512 

informs the filtering unit 243 of "0001" as the identification activates the action request processing unit 244 and informs 

information of the agent definition information. the action request processing unit 244 of the identification 

The filtering unit 243, on the basis of the information of information "0002". 

the filter database 247 associated with the identification The action request processing unit 244, on the basis of the 

information "0001" and the trigger, judges that it is Friday, 60 information of the action database 248 associated with the 

in which case the filtering unit 243 activates the action identification information "0002", requests the mail send 

request processing unit 244 and informs the action request processing unit 260 of the mail server 132 to perform its 

processing unit 244 of the identification information "0001". mail send operation. 

The action request processing unit 244, on the basis of the The mail send processing unit 260, transmits to the user 

information of the action database associated with the iden- 65 a message saying, e.g., that "a document (library introduc- 

tification information "0001", requests the mail delete pro- tion (3)) was added" through the mail receive processing 

cessing unit 262 of the mail server 132 to delete the mails. unit 271 of the associated mail client 112. 



03/24/2004, EAST Version: 1.4.1 



5,946,464 



11 



12 



After the agent server 230 receives a report indicative of 
completion of the mail send operation, if there is a report 
request from the user, the agent server 230 issues the report 
request to the report processing unit 245. 

The report processing unit 245, on the basis of the 
information of the report database 249, displays for the user 
a message, e.g., saying that "the mail was sent on 4/8" 
through the report unit 212, 

Explanation will next be made as to a specific operational 
example 3 in connection with FIGS. 14 and 18. 

The specific example 3 implements that "at the time when 
a business trip schedule for more than one week was 
registered in the schedule server, the workflow is automati- 
cally transferred to the alternate and the mail server sends a 
mail to the alternate to substitute the operation in the 
workflow server" for a user. 

In FIG. 14, the user enters necessary inputs with use of the 
agent definition unit 211 of the agent client 210. On the basis 
of the inputs, the agent definition unit 210 generates such 
agent definition information as shown in FIG. 18. 

In the illustrated example, such definition is made at lines 
"2060" and "2070" of FIG. 18 that the trigger becomes valid 
when the user adds the schedule in the schedule server 131. 

Further, that the user's additional schedule means a busi- 
ness trip for more than one week is specified as the filler 
information at lines "2080" and "2090". 

Furthermore, alternate operation is specified at lines 
"2100" and "2110" to the workflow server 134 and alternate 
operation is specified at lines "2120" and "2130" to the mail 
server 132. 

The agent definition information is sent from the agent 
definition unit 211 to the agent generation unit 241. 

Information of lines "2010" to "2040" as well as infor- 
mation of lines "2060" and "2070" are stored in the trigger 
database 563. 

The information of lines "2010" to "2040" as well as 
information of lines "2080" and "2090" are stored in the 
filter database 564. 

The information of lines "2010" to "2040" as well as 
information of lines "2100, ""2110, "2120" and "2130" are 
stored in the action database 248. 

The information of lines "2010" to "2040" as well as 
information of line "2050" are stored in the report database 
249. 

Since the trigger is not associated with time, the trigger 
monitor unit 561 performs its trigger monitoring operation. 
Further, the report processing unit 245 activates the report 
process. 

When the schedule was registered, the trigger monitor 
unit 561, on the basis of the information of the trigger 
database 563 and the trigger, activates the filtering unit 562 
and informs the filtering unit 562 of both "0003" as the 
identification information of the agent definition information 
and the trigger. 

On the basis of the information of the filter database 564 
associated with the identification information "0003" and 
the trigger, the filtering unit 562 judges whether to be the 
business trip for more than one week and, in the case of the 
business trip for more than one week, the filtering unit 562 
activates the action request processing unit 244 and informs 
the action request processing unit 244 of the identification 
information "0003". 

On the basis of the information of the action database 248 
associated with the identification information "0003", the 
action request processing unit 244 requests a work alternate 
processing unit 600 of the workflow server 134 to change the 
state of a work tray to "during substitution". After the work 
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tray state is changed, the work alternate processing unit 600 
informs the agent server 230 of end of the operation. 

On the basis of the information of the action database 248 
associated with the identification information "0003", the 
action request processing unit 244 requests the mail alternate 
processing unit 610 of the mail server 132 to change the state 
of a mail box to "during substitution". 

After the mail server state is changed, the mail alternate 
processing unit 610 informs the agent server 230 of end of 
the operation. 

The alternate-specified work is sent to a work reception 
unit 620 of the workflow client 124 and the alternate- 
specified mail is sent to the mail receive processing unit 271 
of the mail client 122, so that the alternate using the client 
apparatus 120 processes the work and mail. 

After the agent server 230 receives the report of the 
operation completion, when the agent server receives a 
request from the user, the agent server 230 issues a report 
request to the report processing unit 245. 

On the basis of the information of the report database 249, 
the report processing unit 245 displays, e.g., messages "the 
workflow was alternate -set" and "the mail was alternate-set" 
through the report unit 212 for the user. 

Although the plurality of groupware function servers have 
been included in the single server apparatus in the group- 
ware system of the foregoing embodiment, a plurality of 
groupware function servers may be connected in the net- 
work each as a single server apparatus in a groupware 
system, with substantially the same effects as the foregoing 
embodiment. 

Further, the processing procedures shown by the flow- 
charts in the drawings may be stored in such a storage 
medium as, e.g., CD-ROM, DAT, RAM or ROM. 

What is claimed is: 

1. A groupware system including at least one client 
apparatus each having a plurality of clients of different 
groupware functions and at least one server apparatus hav- 
ing groupware function servers provided associated with 
said plurality of clients, said client apparatus being con- 
nected with said server apparatus through a network; said 
system comprising: 

an agent client having an agent definition unit for receiv- 
ing user's input to prepare agent definition information; 
and 

an agent server having an agent generation unit, a trigger 
monitor unit, a filtering unit and an action request 
processing unit, 

wherein said agent generation unit has means for receiv- 
ing the agent definition information from said agent 
client, dividing the agent definition information into 
sub-information pieces, and distributing the sub- 
information pieces to said trigger monitor unit, filtering 
unit and action request processing unit, said trigger 
monitor unit has means for monitoring and detecting a 
trigger specified by the distributed agent definition 
information piece, said filtering unit has means for 
extracting from the detected trigger the trigger satisfy- 
ing conditions specified by the distributed agent defi- 
nition information piece, and said action request pro- 
cessing unit has means for requesting the specified 
groupware function server to perform an action speci- 
fied by the distributed agent definition information 
piece and associated with the extracted trigger. 

2. A groupware system having an agent function as set 
forth in claim 1, wherein each of the groupware function 
servers other than said agent server includes an individual 
function agent having a trigger monitor unit and a filtering 
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unit, the trigger monitor unit of said individual function 
agent has means for receiving the distributed agent defini- 
tion information piece from the agent generation unit of said 
agent server, monitoring and detecting a trigger specified by 
the agent definition information piece, the filtering unit of 
said individual function agent has means for receiving the 
distributed agent definition information piece from the agent 
generation unit of said agent server and extracting from the 
detected trigger a trigger satisfying conditions specified by 
the agent definition information piece, and said individual 
function agent sends the extracted trigger to the action 
request processing unit of said agent server. 

3. A groupware system having an agent function as set 
forth in claim 1, wherein said agent server further has a 
report processing unit, said agent client further has a report 
unit, said report processing unit has means for receiving the 
distributed agent definition information piece from the agent 
generation unit of said agent server and, when receiving 
action result information from the groupware function server 
which received the action request from said agent server, 
preparing a report on the basis of the agent definition 
information piece, and sending the report to said agent 
client, and said report unit has means, when receiving the 
report, for outputting the report in said client apparatus. 

4. A groupware system having an agent function as set 
forth in claim 1, wherein said agent definition unit and said 
units other than the agent generation unit have respectively 
memory means for storing therein the respective distributed 
agent definition information pieces. 

5. A groupware system having an agent function as set 
forth in claim 2, wherein said agent server further has a 
report processing unit, said agent client further has a report 
unit, said report processing unit has means for receiving the 
distributed agent definition information piece from the agent 
generation unit of said agent server and, when receiving 
action result information from the groupware function server 
which received the action request from said agent server, 
preparing a report on the basis of the agent definition 
information piece, and sending the report to said agent 
client, and said report unit has means, when receiving the 
report, for outputting the report in said client apparatus. 

6. A groupware system having an agent function as set 
forth in claim 2, wherein said agent definition unit and said 
units other than the agent generation unit have respectively 
memory means for storing therein the respective distributed 
agent definition information pieces. 

I. A groupware system having an agent function as set 
forth in claim 6, wherein said agent definition unit and said 
units other than the agent generation unit have respectively 
memory means for storing therein the respective distributed 
agent definition information pieces. 

8. A groupware system as set forth in claim 1, wherein at 
least one of said groupware function servers and said agent 
server are commonly present in the single server apparatus 
connected in said network. 

9. A groupware system as set forth in claim 1, wherein 
said groupware function servers and said agent server are 
provided respectively in individual server apparatuses con- 
nected in said network. 

10. A groupware system as set forth in claim 1, wherein 
said groupware functions include at least two of a schedule 
function, a mail function, a document management function 
and a workflow function. 

II. A method for executing an action desired by a user 
with use of at least one groupware function when user's 
desired conditions are satisfied in a groupware system 
including at least one client apparatus each having a plural- 
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ity of clients of different groupware functions and at least 
one server apparatus having groupware function servers 
provided associated with said plurality of clients, said client 
apparatus being connected with said server apparatus 
through a network; comprising the steps of: 

(a) on the basis of user's inputs received from the client 
apparatus, preparing agent definition information 
including trigger condition information for definition of 
said desired conditions and action information for 
definition of said desired action in the agent client of 
said client apparatus; 

(b) sending said prepared agent definition information 
from said client apparatus through said network to the 
agent server connected to the network; 

(c) in said agent server, dividing said received agent 
definition information into agent definition information 
pieces and distributing the agent definition information 
pieces to its own agent server and the associated 
groupware function servers; 

(d) monitoring generation of an event in the servers on the 
basis of a trigger condition information piece of said 
distributed agent definition information pieces; 

(e) detecting and transmitting a trigger detection from the 
server which detected the generation of an event sat- 
isfying conditions of said trigger condition information 
piece to said agent server; 

(f) in response to said trigger detection, issuing an action 
request from said agent server through said network to 
the associated groupware function server; and 

(g) in response to said action request, executing an action 
based on an action information piece of said distributed 
agent definition information pieces in the associated 
groupware function server. 

12. A method as set forth in claim 11, wherein said agent 
server, in said step (c), distributes the trigger condition 
information piece relating to time to its own agent server and 
distributes the other to the associated groupware function 
server. 

13. A method as set forth in claim 11, wherein said agent 
server, in said step (f), issues the action request to the 
associated groupware function server on the basis of a 
logical operation result of the trigger detection from a 
plurality of servers. 

14. A method as set forth in claim 11, wherein at least one 
of said groupware function servers and said agent server are 
commonly present in a single server apparatus connected to 
said network. 

15. A method as set forth in claim 11, wherein said 
groupware function servers and said agent server are pro- 
vided in each of individual server apparatuses connected to 
said network. 

16. A method as set forth in claim 11, wherein said 
different groupware functions include at least two of a 
schedule function, a mail function, a document management 
function and a workflow function. 

17. A storage medium readable by a computer for use in 
a groupware system including at least one client apparatus 
each having a plurality of clients of different groupware 
functions and at least one server apparatus having group- 
ware function servers provided associated with said plurality 
of clients, said client apparatus being connected with said 
server apparatus through a network, said medium compris- 
ing: 

(a) a first processing unit for causing an agent client of 
said client apparatus to prepare, on the basis of user's 
inputs received from the client apparatus, agent defi- 



03/24/2004, EAST Version: 1.4.1 



5,946,464 



15 



nition information including trigger condition informa- 
tion for definition of said desired conditions and action 
information for definition of said desired action; 

(b) a second processing unit for causing said client 
apparatus to send said prepared agent definition infor- 
mation from said client apparatus through said network 
to the agent server connected to the network; 

(c) a third processing unit for causing said agent server to 
drive said received agent definition information into 
agent definition information pieces and distributing the 
agent definition information pieces to its own agent 
server and the associated group ware function servers; 

(d) a fourth processing unit for causing each of the servers 
to monitor generation of an event in the servers on the 
basis of a trigger condition information piece of said 
distributed agent definition information pieces; 

(e) a fifth processing unit for causing the server which 
detected the generation- of an event satisfying condi- 



16 



tions of said trigger condition information piece, to 
transmit a trigger detection to said agent server; 

(f) a sixth processing unit for causing said agent server in 
issue, in response to said trigger detection, an action 

5 request therefrom through said network to the associ- 
ated groupware function server; and 

(g) a seventh processing unit for causing the associated 
groupware function server to execute, in response to 
said action request, an action based on an action 

10 information piece of said distributed agent definition 
information pieces. 
18. A storage medium as set forth in claim 17, wherein at 
least said first and second processing units (a) and (b) are 
included in a storage medium unit to be mounted to said 
15 client apparatus, and at least said third and sixth processing 
units (c) and (f) are included in a storage medium unit to be 
mounted in the server apparatus having said agent server. 
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